diverse and locally produced foods as part of the sustainable lifestyle movement (Detre et al., 2010; Schoolman et al., 2016) . Urban horticulture is a growing subdiscipline within horticultural sciences, which is likely to be more approachable to students in urban areas or those lacking basic agricultural backgrounds but having an interest in food science.
Despite the national growing interest in urban horticulture, explicit recruiting efforts by university programs are still required to counteract an apparent stigma associated with an agricultural career and reinforce the importance of science and engineering in all aspects of food production (Talbert and Larke, 1995; Wildman and Torres, 2001; Fraze et al., 2011) . For example, White et al. (1991) reported that urban high school students were generally positive regarding opportunities for careers in agriculture, but that one required a "background in agriculture" to pursue them. In another study, Fraze et al. (2011) reported that urban high school students were less aware of "nontraditional" agricultural careers such as public relations officer, loan officer, chemist, or web designer. Even for those students who are already enrolled in FANH majors, navigating into an agricultural career can be daunting if career development experiences are unavailable to reinforce their decision (Esters, 2007) . To combat these issues and increase student engagement and retention in FANH, targeted efforts to increase awareness of horticulture degrees and related career opportunities are needed (Esters and Bowen, 2004; Outley, 2008) . Without creative and high-impact outreach activities, the current declining trend in FANH enrollment and pursuit of graduate degrees is likely to continue.
Undergraduate Research Experiences (UREs) have been widely reported to aid in development of students for graduate studies in STEM disciplines and retention within STEM careers (Lopatto, 2007; Russell et al., 2007) . In addition to providing research experience, formal UREs, such as those funded by the National Science Foundation (NSF) Research Experiences for Undergraduates (REU) program, typically provide student enrichment activities or professional development opportunities in the form of workshops, field trips, or journal clubs (Beninson et al., 2011) . Sutterer et al. (2005) described a successful summer REU program as providing the student with an understanding of "what researchers do, how research impacts society, what their options are in pursuing research and higher education, and a toolbox of skills that better prepare them to succeed in related careers." Furthermore, a successful URE must balance the needs of the funding agency, the student participants, the faculty mentors, and the institution administration (Sutterer et al., 2005) .
In contribution to our departmental long-term goal of increasing enrollment and retention in our horticulture undergraduate and graduate programs, a proposal was submitted to the USDA National Institute for Food and Agriculture (NIFA) Agriculture and Food Research Initiative (AFRI) program called the Education Literacy Initiative (ELI) for a 3-yr Research and Extension Experience for Undergraduates (REEU) project. The successful grant allowed for the development and implementation of a high-impact experiential learning summer fellows program at Oklahoma State University (OSU) having a focus in urban and general horticultural research and extension that could potentially be duplicated by other institutions. The objective of this manuscript is to describe the REEU funding program, to detail how we implemented the program at OSU, and to provide a template for development of similar programs elsewhere.
WHAT IS THE REEU PROGRAM?
The REEU program is a relatively new competitive grant program housed within the USDA-NIFA AFRI ELI, funding up to US$400,000 over 4 yr or $500,000 over 5 yr, with the majority of expenses to be associated with direct student support (e.g., housing, meals, travel, and laboratory use fees). Projects are intended to provide experiential learning opportunities for undergraduate students to prepare them to enter the agricultural workforce, with particular emphasis on research and/or extension components in FANH (Parker and Wagner, 2016) . Although research is often the primary emphasis, a comprehensive program that encourages development of leadership and other soft skills is key to a competitive proposal.
The submissions are limited to one per institution, so coordination within the college may be important when developing a proposal. The 2019 request for application (RFA) was recently released jointly with the 2020 RFA, and interested readers should consult the https://www. grants.gov/ website for the most recent document release.
THE OKLAHOMA STATE UNIVERSITY URBAN HORTICULTURE REEU
The OSU REEU was developed with the following specific aims: (i) recruit 30 undergraduate students over 3 yr to participate in a 10-wk summer urban horticulture fellows program, (ii) educate students on the basics of growing food with small-scale horticulture through a student farm, (iii) enhance leadership skills of student fellows through youth mentorship opportunities, and (iv) train students in horticultural research methods through specially designed projects culminating in student presentations at national or regional scientific meetings.
Recruit Thirty Undergraduate Students
Recruiting students to the OSU Horticulture REEU program involved a multipronged approach that used online resources, national and regional academic associations, and development of relationships with regional was making connections with the students themselves. In particular, students and instructors seemed to value the promotional video we had developed for the public television show Oklahoma Gardening. The video (https://youtu. be/-toCRomTtu0) not only provided all the key information on how to apply for the program, but it showcased the Year 1 students, their research, and their personalities in a way that faculty guest appearances could not.
Educate Students on the Basics
Too often, undergraduate research internships are strictly about the research. For the OSU REEU program, we wanted to ensure that students were well rounded and obtained practical experience on how to grow food, how to store and market it, and how they might get started as a producer. To accomplish this, we organized weekly guest speaker workshops, field trips, and a hands-on learning garden (i.e., student farm). The workshops were intended to provide background knowledge on horticulture but also highlight the function of the land grant system and the role of various faculty and staff within the college. Several of the workshops were designed to be hands-on learning opportunities, such as the group construction of a small-scale aquaponics system (Fig. 1) . The field trips gave students insights into the diversity of horticulture junior colleges and universities. Our goal was to reach students having a wide range of horticultural and technical backgrounds. By doing so, we hoped to involve advanced students who represented prospective graduate students as well as underclassmen who served as prospective undergraduate transfer students or could perhaps develop into long-term undergraduate researchers. We also believed at the time, and this was demonstrated in the program, that having a wide range of background experiences would allow for natural mentorship opportunities within the REEU group.
Targeted recruitment efforts were directed towards OSU, Langston University (Oklahoma's 1890 land-grant university), and three junior colleges in Oklahoma (i.e., Redlands Community College, Connors State College, and Northeastern Oklahoma A&M College). Promotional materials were also sent to agricultural or life sciences programs at a handful of other regional junior colleges and 4-yr institutions. Within the OSU system, we reached out to student success centers including the Center for Sovereign Nations, an organization that predominantly serves the large American Indian population on campus, and the Oklahoma Louis Stokes Alliance for Minority Participation, an NSF-funded program that serves students from underrepresented groups across 11 institutions of higher education within Oklahoma.
Recruiting students has been a greater challenge than was originally expected, and perhaps this is due to the sheer number of opportunities available to students. In addition to competing with the typical summer job market, our REEU program was competing against other REEUs, NSF REUs, and other research internships with private and public institutions. Despite this, as well as a short recruitment window in spring 2018, 22 applications with at least 10 (the minimum goal) being deemed acceptable for the program were received. Unfortunately, we were unable to obtain a single application from the junior college ranks, suggesting they may be a more challenging group to motivate. In Year 2, we continued the sometimes labor-intensive junior college recruitment visits, but now with a year of accomplishments to share with the prospective students. As a result, we were able to generate six applications from junior colleges, with three being accepted into the program. This was still less than our original goals, but a vast improvement from the previous year. Regarding recruitment of nonagriculture majors, we have seen strong interest in agriculture research from those admitted to the program, often despite no formal background in agriculture. However, there remains a shortage in the number of applicants from these pools. This perhaps points to the abovementioned stigma associated with agriculture degrees and careers being only for those with agriculture backgrounds.
Development of strong relationships with junior college instructors was an important step, but more so operations in the state, ranging from regional cut flower production to suburban community-supported agriculture to small farms selling to urban farmers markets. Equally as important, the field trips provided social and professional development opportunities by connecting educational concepts from the classroom with real-world professions in the field.
Perhaps the most important component of the program that contributed to teaching general horticultural knowledge was the student farm-a dedicated 1000-m 2 field used for hands-on learning activities specific to small-scale vegetable production (Fig. 2) . Students learned about proper seed storage and cultivar selection, vegetables commonly produced in the state, cover cropping, drip irrigation systems, and weed management. Students were then assigned their own plots of ground in the student farm to plant crops of their choice and were subsequently required to maintain those plots through the remainder of the program. For several of the students, this was the first time they had grown their own food or had proper instruction and experience with soil preparation, planting, irrigation, etc. Admittedly, 10 wk was a short period to get through an entire cropping cycle, particularly when weather did not always cooperate, and some students embraced the opportunity to learn in the student farm more than others. Nevertheless, we believe the student farm functioned well as the central piece of the program, connecting student research projects to actual farming practices.
Enhance Leadership Skills
Leadership and communication skills are paramount regardless of the industry. This program made several efforts to develop these skills by facilitating youth mentorship opportunities for the student participants. Specifically, we leveraged existing youth programs within the department such as Camp T.U.R.F. (Tomorrow's Undergraduates Realizing the Future), a 2-wk residential summer academy for Oklahoma teenagers entering 9th or 10th grade (Mitchell and Moss, 2017) . Its goals are to expose underrepresented youth to the field of horticulture and careers within it, show the importance of science and math beyond the classroom, and provide an opportunity to experience living on a college campus and working with professors in hands-on activities such as cloning, grafting, making pervious pavement, soil testing, irrigation, entomology, and other related areas. Camp T.U.R.F. coincided with the REEU program's second and third weeks. Students were required to shadow the camp's director for several days to expose the REEU students to various educational strategies used to engage youth in horticulture-themed projects. This also gave the high school students a chance to see individuals from diverse backgrounds successfully engaged in horticulture. The REEU students were then required to develop their own session for the high school participants. This included developing a budget, designing the sequence of events, and then implementing them. In Year 1, REEU students walked the Camp T.U.R.F. participants through the student farm and explained their research, then used some of their produce to make healthy smoothies. In Year 2, REEU students walked students through all of the steps of food production, from field preparation to meals on the table.
Regardless of background or discipline, communication skills are lacking among many of today's youth (personal observation). In the context of research, extension, or science in general, communication is critical to creating impact. During the REEU program, students participated in weekly brown bag lunches in which they were required to share an update on their previous week's activities. The update took the form of a 3-Minute-Thesis (i.e., one slide and 3 min to explain their accomplishments each week). This enriched the experience for all students by introducing them to each other's projects while giving them a friendly environment in which to present research findings. Throughout the program, we observed strong improvement in student orator skills.
Train in Horticultural Research and Extension
Interested faculty within the Department of Horticulture and Landscape Architecture, who had either a research or extension appointment (or both), were invited to serve as faculty mentors for the REEU participants. Each invited faculty had a strong record of mentorship and committed their time to the project in the form of a letter of support during the proposal submission. On the program application, prospective participants were required to rank their research preferences so as to best partner students with faculty. We limited mentors to having no more than two students per summer to ensure a quality experience for the Fig. 2 . The student farm was a 1000-m 2 space in close proximity to The Botanic Garden at Oklahoma State University. Student participants were trained on the basics of growing vegetables using their own designated plots. Some students also used the space to conduct their research trials focusing on okra and tomato production systems, as well as organic methods of production. Linn et al. (2015) reported that URE's are often viewed favorably by students, but there is limited evidence that they have historically resulted in directly measured gains in research capabilities or conceptual understanding. Linn et al. (2015) went on to suggest that students expect the URE to "mimic their college laboratory experiences with procedural guidance and planned outcomes," and without individual mentorship, there may be limited benefit to a URE over course-based experiences. The OSU REEU program diligently made effort to avoid this trap by encouraging participants to think independently while working on their projects. Students met weekly with faculty mentors to discuss research methodology and proposal development. Students were guided through the collection and analysis of data and the interpretation of results. Students were then required to present findings in a conventional scientific meeting oral competition format during the final week of the program. The top five student presentations from Year 1 were chosen to attend the Southern Region ASHS meetings the following February participants while limiting the burden on the faculty. As has been suggested by others, faculty who are limited in their time to support an REEU program should not be mentors (Sutterer et al., 2005) . Research topics included the effect of different mulching materials on tomato (Solanum lycopersicum L.) and okra [Abelmoschus esculentus (L.) Moench] production, the effects of long-term N applications on bermudagrass (Cynodon spp.) performance and soil chemistry, the effects of production method on bitterness and sweetness compounds in lettuces (Lactuca sativa L.),, the effects of light spectrum on yield of leafy greens in a hydroponics system, the effects of cultivar on drought resistance of bermudagrass, and the effects of glow-in-the-dark paints on physiology of ornamental plants, as well as a range of others (Table 1) . As is perhaps intuitive from their descriptions, some of these projects were fairly simple applied field studies, whereas others required more advanced understanding of laboratory procedures. In some cases, projects were part of an ongoing experiment within the faculty's program, whereas others were specially designed for the student. 
PROGRAM IMPACTS AND EXPECTED OUTCOMES
The program has only completed 1 of the 3 yr for the current funding cycle, and thus the complete set of project outcomes and impacts is not available presently. However, we believed there was merit in documenting our activities in this first year and a half as a case study for those interested in connecting young people with agriculture through this relatively new and impactful funding program. In particular, we believe the OSU REEU program differs from conventional URE's reported in the literature in that we introduce students to the entirety of the land grant mission with training in research, extension, teaching, and service.
In doing so, we are not only training future researchers, but also future practitioners and educators who would be expected to enter the job market with a new understanding of horticulture's importance to society. We believe that the most important word among those represented by the letters REEU is the word experience. Student participants are more than just researchers, employees, or internsthey are part of a community that they will remember for the rest of their careers. As part of our program evaluation, we conduct pre-and post-assessments of general horticultural knowledge to determine the effect of workshops and field trips on student learning. We also conduct preand post-surveys using a Likert scale system to indirectly assess various competencies related to research, graduate school, and horticulture production. Exit interviews are collected at the end of the program. We hope to report on the effectiveness of the OSU program in meeting these targets once the 3-yr funding cycle concludes. Over this first year and a half, we have identified a few tips for successful implementation of a similar program at another institution. We recommend that programs have specific recruitment goals (i.e., where to recruit and what type of student), design research and extension activities that leverage existing projects for time and cost effectiveness, and be cognizant of the short timeline students have to complete assigned tasks. In our case, we wanted to target regional students who were most likely to transfer to OSU, either as undergraduate or graduate students. Other programs may prefer to seek a broader pool of applicants but must consider additional logistical concerns such as funding for student moving expenses and maintaining contact with students beyond the summer period. Our target students also ranged in age (freshman to senior) and background experiences, whereas other UREs may target upperclassmen who already bring a strong research background. Funding for the REEU program is not necessarily intended to cover the costs of an entire research program. Rather, participating faculty should design student research projects within their already active programs, thus leveraging time and funding resources in a manner that creates greater impact with minimal additional input. The lead program director should be highly organized in communicating a detailed calendar of the program to faculty mentors and the students (Table 2) . Faculty must anticipate student arrival and have the necessary plant materials, instrumentation, and supplies ready for timely start of student research projects.
Perhaps one of the first mistakes one can make is to assume that applicants to a horticulture research program already know a significant amount about agriculture or plant sciences. For the OSU REEU, the experience and background knowledge level was highly variable among participants. This diversity of experience level was anticipated and has been a continued target of the program, as it leads to natural mentorship opportunities within the student ranks. We have found that even students within agriculture degrees are largely unfamiliar with the diversity of disciplines and careers within FANH. Rather, students may have some vague understanding of how plants grow or where food comes from without really knowing how one might actually become involved in a horticultural career. The combination of individual research projects with supplemental experiential learning activities served to fill in these missing concepts. In particular, students valued the ability to get hands-on training from experts, meet the people in the industry, and ultimately connect abstract ideas with real world possibilities.
Leading or participating as a faculty mentor in a URE can be a significant time commitment. Faculty choosing to participate in such a program should gain the support of their administration and ensure undergraduate research is an important mission of their institution. Sutterer et al. (2005) outlines in greater detail some of these and other logistical concerns, and readers are encouraged to review their publication.
CONCLUSION
Student recruitment to agricultural programs requires active approaches to maintain competitiveness in today's increasingly urban world. The REEU program funded by the USDA is an opportunity to showcase university research and extension programs to a diverse group of students. We found that students embrace this opportunity and learn a tremendous amount even under the simplest programs, projects, and activities. Interested faculty should consider their strengths as a college, department, or commodity-specific team and develop a set of activities and research that would draw on these assets. It is important also to confirm commitment from fellow faculty and staff, as it takes a team effort to achieve success in recruiting, planning, teaching, and advising participants for the duration of the program. Post-exams and check out † 3-Minute-Thesis, the format used by participants to provide weekly updates during group brown bag lunches. These typically occurred shortly before a workshop focusing on a particular area of horticulture or other professional development topic. ‡ T.U.R.F., Tomorrow's Undergraduates Realizing the Future.
Furthermore, communication with other community colleges and junior colleges, which may lack a dedicated horticulture program, is valuable for reaching the potentially underserved audience who may be unaware of the career opportunities within horticulture. In conclusion, connecting students with agriculture-even those in agriculture degrees-can be challenging, requires significant and consistent effort, but is possible if a group of passionate people can rally behind an idea.
